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On the whole, it can be said that wherever anything of a
heterosis effect is seen, there is evidence that the parental
stocks do not carry all the favourable gene combinations, but
that some of the genes require a milieu different to that pro-
vided by either parent for their optimum or maximum expres-
sion. Again, the practical problem resolves itself into finding the
most suitable milieu, whether genetic to fit the environmental
or environmental to fit the genetic. The former alternative is
frequently met in practice by appropriate crossbreeding, mating
purebred animals of different breeds, and more could no doubt
be done by appropriate outbreeding of strains within breeds.
This form of commercial breeding to enhance individual
merit amounts, when continued, to using a kind of " controlled
heterosis " to produce the desired traits from breeds or strains
each possessed of some of them, and to gain afresh in each
generation whatever may be due to the heterozygosity of the
F! individuals. Anything due to heterosis will be lost on
interbreeding the hybrids, and the F2 will also be more variable
than the Fx. This variation in F2 may even extend over the
whole range shown by the parental types taken together, as,
for example, in the F2 obtained by interbreeding Scotch
Half bred sheep (Border Leicester X Cheviot), where individuals
predominantly Border Leicester in characters emerge, as well
as those of Cheviot type (Nichols, 1925, 1933). In many cases,
however, the range of variation in F2 is not evenly around the
strictly intermediate form, but tends to swing towards one of
the parent types ; thus the F2 of the Half bred is not inter-
mediate between the Border Leicester and the Cheviot, but is
distributed more towards the Border Leicester type. The
distribution curve is not normal but is " skewed " in one
direction, in this case towards the grandsire's breed. This
cannot be attributed to any virtue of the male side of the
pedigree as such. In this case, the Border Leicester as a
breed has been more carefully bred and selected, and is
therefore relatively more homozygous for many of the genes
concerned, so that their frequency in the Fx is biassed towards
that of the more homozygous parental breed, and in the F2
the chances are greater of securing gene combinations which
tend to recapitulate that genotype. (Also, intense and rapid
selection tends to favour dominants.) Figs. 10 and 11